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TABLE 1- DEPENDENCE OF DP ON MONOMER CONCENTRA-
TION AT 130 AND [SnCI2] =2,2X 10-2 MOLES/LITRE
[M] Mol. wtDP
(moles/litre) 1·56
2550·5
2'34
389'9
3 00
4 77
-65
600,0
The polymerformedshowedno unsaturationas
evidencedby bromometrictitrationandIR spectral
studies. In the IR spectra,bandsat 715and 1120
cm-l are due to etherlinkage,bandsat 1310and
2870cm-l maybeassignedto methylgroupandat
1310and2790cm-lto -CH2- group. Two distinct
absorptionpeaksat 3630and 3685cm-l may be
attributedto hydroxyl groupindicatingan anion
captureterminationmechanism.No C-Cl bonding
was found which indicatesthe absenceof chain
transfer with solvent. However, further work,
includinganalysisof the typeof endgrouppresent
in thepolymer,is necesarystosettlethisambiguity.
The unusualvalueof the orderof the reaction
with respectomonomerconcentration,i.e.,one-and-
half (insteadof usualtwo foundin normalcationic
systems),may be due to the formationof low
molecularweightpolymers,andhenceKp[M] is not
much greaterthan Kt (whereKp and Kt are the
rateconstantsfor propagationandterminationsteps
respectively).If thisis thecase,thenM~(theactive
propagatingspecies)is notexpectedtospontaneously
expel a proton. Therefore,it might be possible
that a large proportionof monomericions, M+,K•
formedin the initiationstep(i.e.C+M ---+Mt+C,
whereC is theunspecifiedinitiatorcomplexandM
the monomer)revertsto form C+M, andhence
[M+]={K;[C][M]}! ... (2)
whereK; is theequilibriumconstantof theinitiation
step. Then,
Rp =KtKp[CJ[M]1'5 ... (3)
whichis compatiblewith the presentkineticdata.
Also, DP =~:[M] ...(4)
which also agreeswith the observedresults. The
value of the slope of Eq. (4) was found to be
16,41,whichis not a highvaluefor normalcationic
polymerizationsystems.. ' ..
DaintonandTomlinson5,1ll theIrstudyof catlOmc
polymerizationof thesystemI.X.-methylstyrene-stannic
chloride-ethvlchloride,havealsofoundone-and-half
powerdependenceof the rateon monomerconcen-
tration.
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Suitablemechanismsconsistentwith theactivation
parametershavebeenproposedfortheH+ion-catalysed
anduncatalysedhydrolysisoftetraphosphate(I). The
H+ion-catalysedhydrolysisof1involvesprotonationat
0(1)or 0(3) of 1followedby nucleophilicattackof a
waterdipolewithits oxygen-endirectedtowardsthe
positivephosphorusatom. The uncatalysedhydro-
lysisof I involvesthedirectattackof a waterdipole
in sucha waythat'acyclicspeciesis formed.
THOUGH kinetics of the degradationof poly~phosphateshave beenthe subject of several
studiesl-9,nocomprehensivestudywiththeexception
of Malhotraand Thareja8,9on the degradationof
tetraphosphateseemsto havebeendone. In the
presentstudy mechanismof the degradationof
tetraphosphates(I), consistentwithourkineticdata9,
particularlywith theenergyandentropyof activa-
tion hasbeensuggested.
The hydrolysis of I proceedsthrough water
reactionas well as water reactioncatalysedby
H+ ions. In the latter reaction,protonationof I
at 0(1), 0(2) and 0(3) takesplaceto give species
II, III and IV, respectively.
Since phosphorusis more electropositivethan
oxygen,the speciesII, III and IV experiencea
nucleophilicattack by a water dipole with its
(negative)oxygen-endirectedtowardsthepositive
phosphorusatomtogiveV, VI andVII, respectively.
The activatedcomplexesV and VII break up
to givespeciesVIII and IX whereasVI breaksup
to give speciesX and XI.
The breakingof VI is a slowreactionandforms
the ratedeterminingstep. IX decomposesto give
an orthophosphatemoleculeand X decomposes
to givea pyrophosphatemolecule.
The hydrolysisof tetraphosphatescanproceedby
two routes. The first routeinvolvesattackon one
endoxygen,i.e. 0(1) or 0(3)'whereasecondroute
involvesattack on the middleoxygen,i.e. 0(2).
If onlythemiddleoxygenis attacked,two molesof
pyrophosphatewill be formedand an attack on
eitherof theendoxygenwill produceonemoleeach
of orthophosphateandtriphosphate.Estimationsof
the variousphosphatesmadeat differentintervals
of time indicatedthat route-1is preferredover
route-2.
SinceH-f ion-catalysedhydrolysisof I takesplace
in two steps,the net entropyof activation(.IlS:)
will be the sum of the entropy of protonation
(IlS:P) and that (IlS:i) involvedin the formation
of the activatedcomplex.
An ideaof the magnitudeof IlS;; maybe made
from the knowledgeof the entropychange(ASn)
in reaction(1).
HnP 40,_~+H+-7(Hn+lP4013)+ ...(1)
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Somestretchingof thebondis necessaryto form
theactivatedcomplex(XII) havingcyclicstructure.
The energyof activationhas been found to be
of thesameorderas is expectedfor a four-centred
reaction9•
Kinetics of Oxidation of Glycollic Acid by
Os(VIII)
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TABLE 1--VARIATION OF RATE WITH [OXIDANT]
[[Glycollate]= 5'Oxl0-3M; [OH-] = 0'012M; temp. 35°]
Kineticsof Os(VIII) oxidationof glycollicacid in
alkalinemediumhasbeenstudied.At [OH-],;;;O'04M
therateis proportionalto [Os(VIII)], [glycollate]and
[OH']". The positivesalt effectand negativeD.S~
indicatetheformationofanesterintermediateinvolv-
ingOsO,[(OH)2P-speciesin theratedeterminingstep.
1·0
1·90
2·0
2·16
3,0
2·45
4,0
2'83
5,0
3·22
[OsO,J x 10'M
KI x 10' (seeI)
QSMIUM(VIIl) hasbeenwidelyusedasa catalyst
in tIle oxidationof variety of organicl-5and
inorganic compounds,but its capability as an
independentoxidizingagent hasbeenleastexplored.
Th.eprescntreport de:Is with the resultson the
kir;eticsof oxidationof glycollicacid by Os(VIII).
OS04 (Johnson & Matthey) and glycollic acid
(Riedel)were used. All other chemicalswere of
AR grade. The solutionof oxidantwas prepared
by disolvinga known weight of OS04in KOH
solution(0·01M).
Th.erea.ctionwas started by mixing a known
volumeof oxidant to requisitequantitiesofglycollic
acid and NaOH, m8.intainedat constanttempera-
ture ±0-1°. The ionic strengthwaskeptconst;:mt
(1·5M) by the addition of KCl. Aliquots were
drawn a regulartime intervalsand a.nalysedfor
unconsumedOs(VIII) spectrophotometrica.llyusing
Klett-Summersonphotoelectricolorimeter.Beer's
law is obeyedfor [Os(VIII)] rangingfrom3-0X 10-5
to 1·5x10-3M.
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~S:, will be only a fraction of ~Sn for the
cones onclingspeciesasprotonationis requiredonly
at a 'xed site. As has beenshownpreviously8,
~Sn f r theabovereactionis positiveandits value
increaes with the decreasein n. Like ~Sn' ~S:P
will a so be positiveand its valuewill increaseas
n deceases.Thus, ;}.S:P will accordinglymakean
increainglylargepositivecontributionto theoverall
entro y of activation(;}.S:) as the negativecharge
on th tetraphosphatespeciesincreases(or as n
decreses). ;}.S:i will always be negativeas the
activaedcomplexesV, VI andVII producea more
orderl andhighlypolarstate. However,;}.S:imay
be asumedto remainconstantfor all the species.
On te whole,the net entropyof activationwill
beco e less and less negativeas negativecharge
on th speciesincreases.This is what has been
actualy observed.
In he caseof uncatalysedhydrolysisof tetra-
phospates,a giventetraphosphatespeciesis first
aUac ed by a waterdipole,but this time,oneof
the p sitiveendsof the dipoleis attackedby one
of th commonvertical oxygens. Since P atom
hasa residualpositivecharge(il+),it tendsto form
a lin with the negativeoxygenend of the water
dipol to formcyclicstructure(XII) whichdecom-
posesto giveonemoleculeeachof orthophosphate
and t iphosphate.
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